Hormonal modulation of HER-2/neu protooncogene messenger ribonucleic acid and p185 protein expression in human breast cancer cell lines.
Recent work has suggested that overexpression of the HER-2/neu protooncogene may play a role in the aggressive clinical behavior of some breast tumors. Since hormones are also known to change the proliferation rate and invasiveness of these cells, we have studied the effect of sex steroid hormones and antihormones on levels of the HER-2/neu mRNA and protein in human breast cancer cell lines using complementary DNA and antibody probes. In MCF-7 cells, which contain high levels of estrogen receptor and an estradiol (E2)-inducible progesterone receptor (PR), 1 nM E2 caused a rapid drop in HER-2/neu mRNA (4.8 kilobases), to 40% of control values by 6 h, and a more gradual decrease in HER-2/neu protein, to 50% by 24 h. HER-2/neu protein and mRNA levels remained reduced throughout 1 week of E2 treatment. The effect of E2 was dose dependent, with the maximal effect seen with concentrations of 10(-10) M E2 and above, and antiestrogen partly reversed the E2-induced decrease in HER-2/neu expression. These characteristics suggest that the observed modulation of HER-2/neu is an estrogen receptor-mediated process. In contrast, progestins did not change HER-2/neu mRNA or protein levels in E2-primed MCF-7 cells that contain high levels of PR; in T47D cells, which contain low levels of ER and high levels of PR, addition of E2 or the progestin R5020 or the antiprogestin RU38,486 had no significant effect on HER-2/neu mRNA or protein levels over 6 days of treatment. These results indicate that estrogen but not progestin modulates HER-2/neu protooncogene expression in these breast cancer cell lines and suggest that aggressiveness associated with high levels of HER-2/neu mRNA and protein may be uncoupled from estrogen-stimulated proliferation in these cells.